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Progress in clover scorch research 
Plate 1.—The earliest sign of the 
By A. Bokor, D. L. Chatel 
and D. A. Nicholas, 
Plant Research Division 
Considerable progress has been 
made with the clover scorch 
problem since the devastation of 
the 1971 epidemic when intensive 
research began. 
Over 2 000 varieties and crossbreds 
of subterranean clover from various 
collections have been screened for 
resistance resulting in the release of 
the first resistant clover, Esperance, 
this year. 
Benefits of fungicidal spraying have 
been demonstrated and low cost 
spraying programmes for grazed 
pastures, and seed and hay crops 
are under investigation under field 
conditions. 
Clover scorch was first recorded in 
Western Australia as a disease 
which mainly affected Yarloop 
subterranean clover in the higher 
rainfall areas. Early observations 
suggested a wilt condition and the 
name Yarloop wilt was adopted. 
Subsequently, in 1971, the causal 
fungus Kabatiella caulivora was 
isolated from "Yarloop wilt"— 
affected clover. This organism 
causes the disease known elsewhere 
as northern anthracnose, or clover 
scorch, which has been common in 
red clover (Trifolium pratense) 
pastures since 1902. 
In Australia, the disease was first 
recognised on subterranean clover 
in New South Wales and South 
Australia in 1955. In Western 
Australia it was first reported to the 
Department of Agriculture in the 
dairy areas around Bridgetown, 
Denmark and Capel in the early 
1960s but it may have long been 
unrecognised. After 1962 there 
were occasional reports from the 
Albany, Bunbury and Esperance 
areas, until 1970, when many cases 
of serious infection were reported 
from the Albany and Bunbury areas. 
However it was not until the severe 
epidemic of 1971 that the disease 
became widely recognised. The 
outbreak in that year spread rapidly 
throughout the south-west and south 
coastal areas from Bunbury to 
Esperance (see map) where vast 
areas of pasture and hay crops were 
devastated. 
Fortunately the disease has been 
less serious since 1971. Figure 1 
shows the disease intensity based on 
Department of Agriculture surveys. 
Thirty farms were randomly selected 
within a range of advisory districts, 
and advisers obtained disease 
intensity ratings from each farmer 
each year. On each occasion each 
farm was placed in one of six 
intensity categories ranging from 1 
(no scorch) to 6 (clover completely 
killed in most paddocks). The 
figure includes the category 4 (most 
clover killed in some paddocks) and 
above. 
Disease has been consistently severe 
in small areas around Walpole and 
Alexander Bridge and occasionally 
serious in most of the south coastal 
areas (see map). Since 1971 there 
have been sporadic reports of 
damage in the Armadale, Kojonup, 
Chittering and Badgingarra areas. 
Symptoms 
The fungus can invade any part 
of the plant, but the common 
infection site is where leaflets join 
the petiole (the leaf stalk) and this 
results in the earliest symptom of 
the disease—turning of the leaves 
which exposes the undersurface in 
a characteristic way (Plate 1). 
Initially only an occasional leaf 
turns but more and more do so as 
infections develop. 
Brown lesions may appear on the 
petioles (leaf stalks) at or near the 
junction of the leaf (Plate 2). These 
lesions are usually sunken or 
grooved and may be found 
anywhere on the petiole and on 
stems and runners as well as the 
peduncles (burr stalks). Infection 
results in the moisture supply being 
cut off, and the leaves wilt and 
become scorched. 
As the disease progresses the clover 
stand "opens up" and in severe 
cases affected paddocks can 
exhibit a burnt or scorched 
appearance. The dramatic collapse 
of some stands may closely follow 
a sudden warm period in late spring. 
Effect on production 
Clover in closed-up paddocks often 
collapses completely. Many dairy 
farmers have estimated the hay 
production over the farm to be 
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Fig. 1.—Disease intensity. Percentage of farms on which clover scorch was a 
serious problem 
Fig. 2.—Effect of clover scorch on hay production by sub. clover pastures in the 
Albany and Busselton districts. No scorch on the site in 1974 
reduced by as much as 50 per cent 
in seasons which favour disease. 
It is therefore very risky to shut up 
infected paddocks for fodder 
conservation. 
Grazing .capacity on a number of 
farms has been reduced by as much 
as 30 per cent by disease 
development in late winter and 
spring. In severe cases stock may 
have to be agisted or feed bought 
in. However, many farms are 
understocked in most seasons, so 
there may be no real effect on 
carrying capacity despite 
considerable loss of clover. 
Figures 2 and 3 show how 
important herbage losses may be. 
This information was obtained 
by controlling the disease 
with fungicides and comparing 
growth with that in untreated 
controls. 
The experiments clearly 
demonstrate differences between 
years and clover varieties. 
Other losses from clover scorch can 
include: 
• Pasture deterioration. Pastures 
with a reduced clover component 
become weed dominant and can 
become very unproductive. 
Resowing of badly-run-down 
pastures can be very costly. 
• Seed production. It has been 
estimated that the drop in seed 
production in the Esperance area in 
the 1971-72 seed harvest was 
largely a result of the serious clover 
scorch outbreak in 1971. 
Figure 3 shows how seriously the 
disease can affect seed production. 
It is interesting that the disease can 
have little influence on herbage 
production of some varieties but a 
large effect on seed production. 
However this is not always the case. 
There have been a number of 
experiments in which varieties like 
Woogenellup have produced much 
less herbage and seed than resistant 
clovers when affected by scorch. 
Plants affected 
The near total dependence of 
Western Australian farmers on 
subterranean clover has resulted in 
renewed interest in alternative 
species since clover scorch became 
widespread. 
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Plate 2.—Lesions on the petioles (leaf stalk) near the leaf junction, 
supply is cut off causing leaves to wilt and become scorched The moisture 
Plate 3.—In severe cases, pasture has a burnt appearance 
Observations have been made in 
recent years on the degree of 
susceptibility of many pasture 
species to clover scorch. For 
practical purposes white clover 
(Trifolium repens), strawberry 
clover (T. fragiferum), drooping 
flowered clover (T. carnarri), 
serradellas (Ornithopus spp.) and 
medics (Medicago spp.) may be 
regarded as resistant. 
However, a partially resistant 
subterranean clover could well 
prove a more useful legume than a 
resistant alternative species. 
Development of clover scorch 
Clover scorch is most commonly 
seen in dense ungrazed clover-
dominated swards. However, it 
can also develop in more open 
pastures and prevail in spite of 
grazing. Carry-over of the disease 
from one season to another is 
considered to be by either spores or 
mycelia (fungal threads) produced 
the previous year, but conditions 
ideal for spore survival are not yet 
known. Presumably the fungus 
survives over the summer in and on 
clover residues near the soil surface. 
New seedlings become infected as 
they emerge through this material. 
The spores are produced in slimy 
masses on the disease lesions and 
can be transferred to other leaves 
and plants by rain-drop splash. 
Contact between unaffected and 
affected plant parts, grazing stock 
and insects are other probable 
means of spore spread. 
Weather conditions ideal for the 
disease are not yet clearly defined, 
but moderate temperatures, 15 to 
25 °C, humid conditions and 
periodic rain combined with driving 
winds are considered most suitable 
for disease development and spread. 
If favourable weather follows an 
early break, the disease may build 
up in the mild weather before 
colder temperatures of winter slow 
down further development. With 
the return of warmer weather in 
spring disease may become active 
again, and the fate of spring 
pastures will be influenced by the 
degree to which the disease 
developed earlier in the season. 
Prolonged warm to hot sunny or 
summer-like weather stops disease 
development. 
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Plate 4.—Effect of a fungicide spray. The sward on left is untreated and that 
on the right has been sprayed with a high rate of fungicide 
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Fig. 3.—Effect of clover scorch on herbage (oven dried) and seed production 
at Denmark in 1973 
CONTROL 
Three main ways of control of 
clover scorch have emerged since 
1971: management, resistant 
varieties and chemical control. 
Management 
Stock will not graze a collapsed 
pasture. However one means of 
coping with the diseased pastures is 
to graze them heavily. Grazing 
removes much of the affected 
material and if continued may 
enable new growth to be utilised 
before it becomes seriously infected. 
Grazed pastures kept short have a 
completely different microclimate 
to rank dense pasture and this 
may account for the difference in 
disease development between grazed 
and non-grazed pastures. 
Cultivation associated with pasture 
renovation and burning are 
sometimes helpful but farmer 
experience has shown this practice 
to be of unpredictable value. 
Frequent cropping can be an 
economic long term answer to 
clover scorch. 
Resistant varieties 
Subterranean clover varieties have 
been found to differ greatly in their 
reaction to clover scorch. 
Yarloop, Woogenellup and Seaton 
Park are the varieties most 
commonly reported as having the 
disease, and Yarloop and 
Woogenellup are also the most 
widely grown varieties in disease-
prone areas. Yarloop rarely 
recovers after a severe attack 
whereas Woogenellup appears to be 
able to recover—even when it has 
lost all its leaves. 
Some of the least affected clovers 
include Mt Barker and Daliak. 
Mt Barker is particularly prone to 
root rots in high rainfall areas, and 
Daliak has a number of 
disadvantages including a maturity 
too early for many high rainfall 
areas where the disease can be 
serious. 
The occurrence of varietal 
differences in susceptibility to 
scorch amongst commercial sub-
clovers raised the prospect of finding 
tolerant or resistant clovers amongst 
the many subterranean clovers in 
Australia and overseas. It also 
introduced the possibility of 
breeding suitable resistant varieties 
of subterranean clover. 
Since 1972 the Department of 
Agriculture has screened 2 051 
subterranean clover varieties, 
cultivars and crossbreds in the field, 
mainly at Denmark, for reaction to 
clover scorch. These varieties came 
from existing collections held by the 
Department of Agriculture, CSIRO 
and the University of W.A., and 
new collections made in Turkey, 
Spain, Portugal, Morocco, Tunisia, 
Italy and Greece. Some of these 
collections were made primarily to 
search for added sources of 
resistance to clover scorch. 
The screening programme has 
revealed a number of sources of 
resistance, two of which, Daliak 
and Toodyay C have been used as 
parents in the breeding programme. 
Some promising crossbreds have 
already resulted from this 
programme, such as Esperance, a 
recently registered and released 
cultivar, which is a cross between 
Daliak and Bacchus Marsh. 
Esperance has the scorch resistance 
and hard seededness of Daliak and 
the later maturity of Bacchus 
Marsh. It should be useful for 
most of the clover scorch affected 
south coast zone, and should be 
ideal for the Esperance district, and 
sandplain soils extending towards 
Albany. Esperance has compared 
very favourably with susceptible 
clovers like Woogenellup in a 
number of trials e.g. Denmark and 
Karridale, particularly when the 
scorch has been severe. Some 
farmers may prefer to sow 
Esperance mixed with either Mt 
Barker or Trikkala, depending on 
the growing season. 
A new series of crossbreds of later 
maturity than Esperance using 
Guildford D as a parent (Guildford 
D has similar resistance to Daliak) 
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Plate 5.—Clover scorch screening trial at Denmark. The Department of Agriculture 
has screened more than 2 000 varieties since 1972 
Fig. 4.—Effect of Benlate spray on a site (South Stirlings, 1975) with clover scorch 
and a high clover content. Pasture and clover yield 10 weeks after spraying 
is being evaluated. These 
crossbreds are of particular interest 
because they combine scorch 
resistance with tolerance to the 
widespread root rot disease often 
found in the same areas as clover 
scorch. 
Unfortunately a resistant Yarloop-
type (Yanninicum) clover is not 
yet available. A new selection, 
39327YB, is being increased as 
it is promising as a hay producer 
for scorch affected areas. Two 
other Yanninicums, 'Larisa' and 
Trikkala which have recently been 
released are affected by scorch, 
but not nearly as severely as 
Yarloop. Trikkala has a similar 
maturity to Yarloop while Larisa 
and 39327YB are much later, 
being similar to Mt Barker. 
Chemical control 
The replacement of existing 
cultivars with resistant types is a 
long term process so that control 
with a fungicide is important in the 
short term. 
Economic responses to spraying 
with Benlate (R) fungicide have 
been obtained in some experiments. 
Figure 4 shows representative results 
of trials comparing rates of this 
fungicide and it can be seen that 
fungicide application markedly 
increased the clover component of 
the pasture. Adding spraying oil 
to the sprays has not given 
improved control. Stock must be 
with-held for 14 days after spraying. 
(B) registered trademark 
In recent years, some attempts at 
spraying have failed because the 
clover content at spraying was too 
low. 
At current prices it would cost $6 to 
$7 a hectare to spray a hay or seed 
crop with 200 to 300 g/ha of 
Benlate when the paddock is closed 
up. Under conditions of bad clover 
scorch this rate of fungicide could 
increase hay production by up to 
2 tonne per ha. 
Investigations in progress with the 
spraying of grazed pastures show 
that spraying perhaps only once 
with a low rate of fungicide early in 
the season, when the ground is well 
covered with clover growth, may 
prevent a build up of clover scorch 
spores. Scorch development could 
be reduced at relatively low cost as 
a result of this spray schedule. 
Although promising, this strategy 
needs refinement before firm 
recommendations can be made. 
Current research 
• Work is in progress to determine 
how the fungus survives over the 
summer. Results to date show that 
few spores can survive on field 
dried clover. 
• Climatic data is being analysed 
to determine the influence on 
disease. A range of conditions 
such as rainfall, humidity, 
temperature and leaf wetness are 
being measured when clover is 
sampled and assessed for disease 
during the season. 
• New clovers are being collected 
throughout the world and are being 
screened for resistance in the field. 
• The Department of Agriculture 
and the University of W.A. are 
jointly continuing the development 
of crossbred varieties. 
• Chemical control trials are 
continuing with the object of 
refining current recommendations 
for the timing and amounts of 
fungicide applied. Protectant 
chemicals will also be re-examined. 
• Grazing trials in progress are 
aimed at measuring the effect of 
scorch on animal production. 
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